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The usability of public administration web sites is a key quality attribute for the successful 
implementation of the Information Society. Formative usability evaluation aims at finding and 
reporting usability problems as early as possible in the development process. The objective of 
this paper is to present and comparatively analyze the results of an expert usability evaluation 
of 4 municipality web sites. In order to document usability problems an extended set of heu-
ristics was used that is based on two sources: usability heuristics and ergonomic criteria. The 
explanatory power of heuristics was supplemented with a set of usability guidelines. The 
evaluation results revealed that a set of specific tasks with clearly defined goals helps to iden-
tify many severe usability problems that occur frequently in the municipality web sites. A typi-
cal issue for this category of web sites is the lack of information support for the user.  
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Introduction 
The quality of public administration sys-
tems is a priority for the successful imple-
mentation of the Information Society. In this 
respect, the accessibility and usability of mu-
nicipal web sites is a key quality attribute 
that will make the actual use of public infor-
mation and services easier for citizens. 
At national level usability is still a research 
topic only in several research projects such as 
[1], [11], [12]. There is neither a current 
practice of usability evaluation before the 
software release nor experienced usability 
teams.  
According to the time it is performed and its 
objectives, usability evaluation can be forma-
tive or summative. Formative usability aims 
at finding and fixing usability problems early 
in the development process [22]. This can be 
carried on by conducting an expert usability 
evaluation (sometimes termed as usability in-
spection) and / or by conducting a user test-
ing with a small number of users. In the last 
case, the evaluation is said to be user-
centered, as opposite to an expert-based for-
mative evaluation. 
The objective of this paper is to present and 
comparatively analyze the results of an ex-
pert usability evaluation of 4 municipality 
web sites. The expert evaluation method is 
part of an integrated evaluation methodology 
that was developed during a research project 
funded from the Sectorial Plan of the Minis-
try of Communication and Information So-
ciety (MCSI). The methodology was experi-
mented in 2009 when some shortcomings 
and limitations of the usability inspection 
method were detected.  
The main problem was the weak task orienta-
tion which resulted in a low reliability and 
validity of the expert evaluation results. 
Therefore we conducted another expert eval-
uation in 2010 based on more specific tasks 
with clearly defined goals. In order to better 
understand the specific usability issues we 
carried on a usability evaluation on four mu-
nicipality web sites. 
The rest of this paper is organized as follows. 
In the next section we will briefly describe 
some related work in the area of usability 
evaluation of e-government web sites as well 
as current concerns regarding the usability 
evaluation methods. Then we will present the 
evaluation objectives, method and procedure. 
In section 4 and 5 we will present and ana-
lyze individually and comparatively the usa-
bility evaluation results. The paper ends with 
conclusion and future work in section 6.  
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2 Related Work 
The ISO/IEC standard 9126:2001 defined 
usability as the capability of a software sys-
tem to be understood, learned, used, and 
liked by the user when used under specified 
conditions [14].  
According to Scriven, usability evaluation 
could be formative or summative depending 
on the purpose and the moment when is done 
[21]. Formative usability evaluation is per-
formed in an iterative development cycle and 
aims at finding and fixing usability problems 
as early as possible. The sooner these prob-
lems are identified, the less costly is the ef-
fort to fix those [22]. 
Formative evaluation methods are grouped in 
two broad categories: inspection methods and 
user testing. Inspection methods are based on 
testing the user interface by a small number 
of experts. Usually this is done by evaluating 
the user interface against a set of broadly ac-
cepted principles. As such, the usability 
problems reported are anticipated problems 
(not real). 
In recent years there is a debate on the relia-
bility and validity of individual usability evalu-
ation methods [6], [10], [15]. While usability 
inspection methods are faster and cheaper, user 
testing is more expensive and requires specia-
lized expertise.   
A general approach to increase confidence in 
results is to conduct both heuristic evaluation 
and user testing then to analyze and compare 
results. In this case, usability problems that 
were anticipated by the expert evaluation are 
validated by the user testing results. 
All formative evaluation methods aim at 
finding and reporting usability problems. A 
usability problem was defined by Nielsen [18] 
as any aspect of the user interface which might 
create difficulties to the user with respect to an 
important usability indicator (such as: ease to 
understand, learn, and use, subjective user sa-
tisfaction).  
Usability problems are ranked for their po-
tential impact into severe, moderate and mi-
nor problems. A severe usability problem 
means that the user is not able to accomplish 
the task goal or the task ends with a signifi-
cant loss of data or time. The problem is 
moderate if they have an important impact on 
task execution but the user is able to find a 
solution. A minor usability problem is irritat-
ing the user but it doesn’t have an important 
impact on the user’s task.  
Heuristic evaluation provides two kinds of 
measures: 
  Quantitative: number of usability prob-
lems in each category. 
  Qualitative: detailed description of indi-
vidual usability problems. 
Nielsen & Molich [20] proposed 10 heuris-
tics for the evaluation of a user interface: vi-
sibility of system status, compatibility with 
the activity, user freedom and control, con-
sistency, error prevention, recognition in-
stead of recall, flexibility, aesthetics and mi-
nimalist design, quality of error messages. 
Bastien and Scapin [4] proposed a set ergo-
nomic criteria consisting of 18 elementary 
criteria grouped into 8 categories (general 
principles) and serving for both design and 
evaluation.  
A formative evaluation report should be both 
reliable and useful for designers [10], [15]. 
Usability problems have to be well classified 
according to their impact, well explained and 
documented. An important aspect is the ex-
planatory power of heuristics, principles or 
guidelines that are used to document the usa-
bility problems. In this respect, a wider set of 
usability prescriptions has an increased ex-
planatory power [19].  
Web sites usability is a key concern for the 
effective use of public administration web 
sites. Nevertheless, there are relatively few 
papers in the literature that are targeting the 
usability of municipal (i.e. local public ad-
ministration) web sites.  
Bertot [5] argued that usability, functionality 
and accessibility are a useful starting point 
for effective user-centered e-government ser-
vices.  
Barnes and Vidgen [3] evaluated online taxa-
tion systems and found that five factors are 
important for the user perception:  usability, 
design, information, trust and empathy. In 
their study, usability was rated 20% based on 
an A/E score (actual/ expected ratio). 
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of e-government through enhanced usability 
benchmarks while Molina and Toval [17] 
proposed a more pragmatic user-centered de-
sign approach based on integrating usability 
requirements that can be evaluated at design 
time. 
 
3 Method and Procedure 
3.1 Usability Evaluation Methodology 
In the afore mentioned project an integrated 
methodology for formative usability evalua-
tion has been developed that consists of two 
main components: 
  A usability inspection method that in-
cludes a structured set of usability heuris-
tics. 
  A user testing method that is using the 
think aloud protocol to register the user 
behavior. 
This methodology benefits from the com-
plementarities of the two methods and makes 
it possible to assess the effectiveness and ef-
ficiency of the usability inspection method. 
The methodology was experimented in 2009 
when heuristic evaluation was carried on for 
two municipality web sites.  
The heuristic evaluations were performed by 
teams of 3-4 evaluators testing the user inter-
face with some general tasks. Two reliability 
indicators were calculated: average detection 
rate and average agreement between any two 
evaluators [8]. 
Then a user testing was carried on for one of 
the two web sites. Three indicators of effec-
tiveness of the heuristic evaluation method 
were calculated: validity, thoroughness and 
general efficiency [7].  
The analysis of results revealed several 
weaknesses of the heuristic evaluation me-
thod as regarding the reliability and validity 
[12].  
   
3.2 Usability Heuristics Set 
In our methodology we are using an extended 
set of 24 heuristics which are grouped into 
six ergonomic criteria: 
  User guidance 
  Work load 
  Adaptability and control. 
  Error management 
  Consistency and standards 
  Compatibility 
The set is presented in Table 1 and has been 
created by integrating the ergonomic criteria 
proposed by Bastien and Scapin [4] with the 
ten heuristics proposed by Nielsen and Mo-
lich [19].  
 
Table 1. The set of usability heuristics  
User guidance 
1  Visibility of system status 
2 Prompting 
3 Immediate  feedback 
4  Grouping / distinction by format 




8 Recognition  instead of recall 
9 Minimal  actions 
10 Information  density 
Adaptability and control 
11  Flexibility and efficiency of use 
12  Experience of the user 
13  Explicit user actions 
14 User  control 
Error management 
15 Error  prevention 
16  Quality of error messages 
17 Error  correction   
Consistency and standards 
18 Consistency 
19  Compliance with standards and rules 
20 Significance  of  codes 
Compatibility 
21  Compatibility with the user 
22 Task  compatibility 
23 Help  and  documentation 
24  Esthetic design  
 
Since both original sources have been vali-
dated in several studies we considered that 
they are useful both as coverage and explana-
tory power. 
 
3.3 Tasks and Procedure 
In order to increase the reliability and validi-
ty of the usability inspection method we per-
formed an expert evaluation in 2010 for other 
four municipal web sites based on three 
clearly defined tasks:   
  T1: to know where and how register for 
audience. 
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needed to get a birth certificate for a child 
and benefit from the state allowance and 
also where to send the application. 
  T3: to find the date of the next Local 
Council meeting and the contact person 
for getting informed on the agenda and 
also to find and read the minute of the 
last meeting held in 2009.  
This approach is both efficient and reliable. 
On the one hand, it is not possible to evaluate 
the usability of all web pages of a complex 
web site. It is more pragmatic to concentrate 
on a set of key tasks performed by the user. 
On the other hand, a task-based expert evalu-
ation helps to better estimate the severity of 
usability problems. 
We used the heuristics and a set of usability 
guidelines mainly to document, analyze, and 
report the usability problems. In this respect, 
the method differs from a typical heuristic 
evaluation where heuristics are mainly used 
to identify usability problems.  
The evaluation was carried on in March 2010 
by a team of 4 evaluators. The four web sites 
belong to city halls of 4 important towns in 
Romania. 
The lists of individual usability problems 
identified by each evaluator were consolidat-
ed for each task based on the “similar 
changes” criterion [8]. During consolidation 
phase, duplicates were removed and an 
agreement on severity was reached.  
The result of the consolidation phase is a list 
of unique usability problems based on which 
following aspects were analyzed: 
  Major usability problems: cause and sug-
gestions to fix them. 
  The nature of usability problems as re-
garding the ergonomic criterion / guide-
line not respected.  
  Indicators of reliability: individual and 
average detection rate, average agreement 
between any two evaluators. 
The reliability was estimated based on the 
average detection rate and average agreement 
between any two evaluators [7].  
 
4 Usability Evaluation Results 
4.1 Case Study 1 
The number of individual usability problems 
detected by the four evaluators varied from 5 
problems (from which 3 major problems) to 
12 (2 major problems). On each task, the re-
sults of individual evaluation are as follows: 
T1: 3 problems (2 major), T2: 8 problems (2 
major) and T3: 6 problems (3 major). 
After the collaborative consolidation (remov-
al of duplicates, discarding of false usability 
problems and agreement on severity) a list of 
15 unique problems resulted, as shown in 
Table 2. Most problems are related to the 
second and third task. 
 
Table 2.  List of unique usability problems 
Tasks  Total  Major  Moderate  Minor 
T1 3  0  1  2 
T2 6  1  3  2 
T3 6  2  0  4 
Total 15  3  4  8 
 
The three major usability problems are re-
lated to: 
  There is no link to the institution who 
receives the application for the state al-
lowance. 
  It was not possible to find out the date of 
the next Local Council meeting. 
  There is no contact information for the 
Local Council chair. 
Table 3 illustrates the usability problems ac-
cording to the heuristic that was not res-
pected.  
Most usability problems are related to three 
heuristics: visibility of system status, minim-
al actions and task compatibility. However, 
the major usability problems are related to 
the last two heuristics in the table.  
 
Table 3. Usability problems by heuristic  
Heuristics  Total  Major 
Visibility of system status  4   
Grouping / distinction by location  1   
Minimal actions  5   
Task compatibility  3  2 
Help and documentation  2  1 
Total 15  3 
 
The individual detection rate varied between 
13.33% and 80% with a mean of 45%. The 
average agreement between any two evalua-
tors was 24.14%. 
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4.2 Case Study 2 
The lists of individual usability problems 
produced by the four evaluators varied from 
3 problems (2 major) to 11 problems (7 ma-
jor). On each task, the results of individual 
evaluation are as follows: T1: 4 problems (1 
major), T2: 17 problems (11 major) and T3: 
12 problems (3 major). 
After the collaborative consolidation a list of 
15 unique problems resulted, as shown in 
Table 4. 
 
Table 4.  Consolidated list of usability problems 
Tasks  Total  Major  Moderate  Minor 
T1 - -  -  - 
T2 8  1  4  3 
T3 7  3  2  2 
Total 15  4  6  5 
 
The four major usability problems are related 
to the following issues: 
  No link to the institution who receives the 
application for the state allowance. 
  Not possible to find out the date of the 
next Local Council meeting. 
  Not possible to read the minute of the last 
meeting in 2009. 
  No contact information for the Local 
Council chair. 
Table 5 illustrates the usability problems ac-
cording to the heuristic that was not res-
pected.  
Most of unique usability problems (86.67%) 
are due to three heuristics: minimal actions 
(40%), task compatibility (26.67%), help and 
documentation (20%).  
All major problems are due to the last two 
heuristics.  
 
Table 5. Usability problems by heuristic  
Heuristics  Total  Major 
Visibility of system status  1   
Minimal actions  6   
Explicit user actions  1   
Task compatibility  4  2 
Help and documentation  3  2 
Total 15  4 
 
The individual detection rate varied between 
13.33% and 66.67% with a mean of 37.50%. 
The average any-two-agreement between 
evaluators was 19.57%. 
 
4.3 Case Study 3 
The lists of individual usability problems 
produced by the four evaluators varied from 
4 problems (3 major) to 13 problems (3 ma-
jor). On each task, the results of individual 
evaluation are as follows: T1: 10 problems (5 
major), T2: 15 problems (6 major) and T3: 
11 problems (3 major). 
After the collaborative consolidation a list of 
15 unique problems resulted, as shown in 
Table 6. 
 
Table 6.  List of consolidated usability problems 
Tasks  Total  Major  Moderate  Minor 
T1 3   1  2 
T2 7   2  5 
T3 5  2  1  2 
Total 15  2  4  9 
 
The two major usability problems are related 
to the following aspects: 
  Not possible to find out the agenda of the 
next Local Council meeting. 
  No contact information for the Local 
Council chair. 
Table 7 illustrates the usability problems ac-
cording to the heuristic that was not res-
pected.  
 
Table 7. Usability problems per heuristic  
Heuristics  Total  Major 
Visibility of system status  2   
Minimal actions  6   
Explicit user actions  1   
Information density  1   
Significance of codes  1   
Task compatibility  3  1 
Help and documentation  1  1 
Total 15  2 
 
Most usability problems are due to three heu-
ristics: visibility of system status, task com-
patibility and help / documentation. 
Most of the unique usability problems (40%) 
are due to the following heuristics: minimal 
actions (40%), visibility of system status 
(13.33%), and task compatibility (20%). Ma-
jor problems are due to two heuristics: task 
compatibility and help / documentation.  
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13.33% and 73.33% with a mean of 45%. 
The average agreement between any two 
evaluators was 28.86%. 
 
4.3 Case Study 4 
The lists of individual usability problems 
produced by the four evaluators varied from 
3 problems (1 major) to 12 problems (0 ma-
jor). On each task, the results of individual 
evaluation are as follows: T1: 11 problems (0 
major), T2: 12 problems (3 major) and T3: 
13 problems (3 major). 
After the collaborative consolidation (remov-
al of duplicates, discarding of false usability 
problems and agreement on severity) a list of 
13 unique problems resulted, as shown in 
Table 8. 
 
Table 8.  Consolidated list of usability problems 
Tasks  Total  Major  Moderate  Minor 
T1 4   2  2 
T2 5   3  2 
T3 4  1  1  2 
Total 13  1  6  6 
 
The major usability problem is related to the 
lack of contact information for the Local 
Council chair. 
Table 9 illustrates the usability problems ac-
cording to the heuristic that was not res-
pected.  
 
Table 9. Usability problems per heuristic  
Heuristics  Total  Major 
Visibility of system status  1   
Immediate feedback  1   
Legibility 1   
Concision 1   
Minimal actions  6   
Explicit user actions  1   
Help and documentation  2  1 
Total 13  1 
 
Most usability problems are due to two heu-
ristics: minimal actions and help / documen-
tation. 6 unique usability problems (40%) are 
due to the heuristic “minimal actions”. 
The individual detection rate varied between 
6.67% and 66.67% with a mean of 36.67%. 
The average any-two-agreement between 
evaluators was 27.02%. 
 
5 Comparative Analysis of Results 
5.1 Specific Usability Problems 
The comparative analysis of case studies 
enables to infer some conclusion on the web 
sites usability, specific usability problems 
and reliability of the expert evaluation me-
thod.  
The situation of usability problems and se-
verity for each task is presented in Table 10. 
 
Table 10. Usability problems by task 
Task  Total  Major  Moderate  Minor 
T1  10  0 4 6 
T2 26 2  12  12 
T3 22 8  4  10 
Total  58  10 20 28 
 
Most usability problems were anticipated for 
tasks T2 and T3. Most major problems were 
identified for task T3. There is one web site 
with no usability problem for task T1. 
On total, 10 major usability problems were 
detected that are related to: 
  No link to the institution who receives the 
application for the state allowance. 
  Not possible to find out the date and / or 
agenda of the next Local Council meet-
ing. 
  Not possible to read the minute of the last 
meeting in 2009. 
  No contact information for the Local 
Council chair. 
These usability problems are specific to mu-
nicipality web sites and are due to the lack of 
information that leads to the impossibility to 
accomplish the task goal. Firstly, few web 
sites are providing guidance as regarding the 
administrative procedures, documents and 
application forms. Secondly, the information 
is not well organized in that information re-
garding the same goal is wide spread along 
the web site. Thirdly, the contact information 
is rarely complete and updated.  
 
5.2 Usability Problems by Heuristics  
A synthesis of how usability problems relate 
to heuristics is presented in Table 11. Most 
usability problems are related to the “minim-
al actions” heuristic (39.67%). 6 out of 23 
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nor.  
This heuristic corresponds to the general er-
gonomic criteria “work load” and the usabili-
ty problems are related to the difficulties to 
navigate on the web site in order to get the 
information of interest. In this respect, there 
are two usability guidelines frequently ig-
nored by the developers: provide content for 
long pages and provide facilities to find the 
information on in the web site.  
 
Table 11. Usability problems by heuristics 
Heuristics  Total  Major 
Visibility of system status  8 0 
Immediate feedback  1  0 
Grouping / distinction by location  1    
Legibility 1     
Concision 1     
Minimal actions  23 0 
Information density  1  0 
Explicit user actions  3  0 
Significance of codes  1    
Task compatibility  10 6 
Help and documentation  8 4 
               Total  58 10 
 
Second category of usability problems is re-
lated to task compatibility (17.24%). An im-
portant number of usability problems (16 out 
of 58) are related to other two heuristics: vi-
sibility of system status and help documenta-
tion. 
The 24 usability heuristics are grouped onto 
6 general criteria. In Table 12 a synthesis of 
usability problems by ergonomic criteria is 
presented. 
Most usability problems are due to work load 
(43.1%), compatibility (31.03%), and user 
guidance (18.97%). All major problems are 
related to compatibility which suggests that 
the web sites are not designed in a user-
centered approach. 
 
Table 12. Usability problems by ergonomic  
General ergonomic criteria  Total  Major 
User guidance  11  
Work load  25  
Adaptability and control  3   
Consistency and standards  1   
Compatibility 18  10 
               Total  58 10 
Since we have only tested 3 tasks for each 
web site it is likely that the number of usabil-
ity problems is higher and most major usabil-
ity problems are related to the public services 
that are available. It seems that the two com-
patibility heuristics (task compatibility and 
help / documentation) have to be detailed by 
a set of specific usability guidelines. 
 
5.3 Reliability of Evaluation Results 
As regarding the reliability of results, the de-
tection rate is easy to compute but it suffers 
from the fact that the minimum depends on 
the number of evaluators (i.e. 25% for 4 eva-
luators) [7]. In this respect, an individual de-
tection rate should be interpreted in the inter-
val from the minimum to 100%. 
In the previous study [13] the average detec-
tion rate varied between 31.58% and 39.25%. 
In this study, it varied between 36.67% and 
45%. Overall, the average detection rate is 
low since two of the evaluators have little 
experience in usability evaluation. In this re-
spect, the increased detection rate in the 
second study is explained by the gain in ex-
perience during the project.  
According to Hertzum and Jacobsen [8] a 
better reliability indicator is the average 
agreement between any two evaluators.  
In the previous case study the average any-
two-agreement varied between 2.08% and 
10.66%. In this study it varied between 
19.57% and 28.86%. The high level, as com-
pared with data from literature, is explained 
by the similar expertise of the evaluators.  
 
6. Conclusion and Future Work 
This study is a part of the first systematic ex-
perimentation of a usability evaluation me-
thodology in Romania. Inherently there are 
several limitations related to the available re-
sources, the experimental character of evalu-
ation (laboratory), the novelty of the evalua-
tion activity and the evaluation expertise.  
Molich et al (2004) demonstrated that usabil-
ity evaluation results depend on the selected 
tasks, methodology and evaluators [16]. 
Their comparative studies (CUE 1 in 1998 
and CUE 2 in 2004) revealed important dif-
ferences between the results obtained by spe-94   Informatica Economică vol. 14, no. 4/2010 
 
cialized usability teams at the evaluation of 
the same commercial web site.  
This case study leads to similar conclusion: 
usability evaluation results depend mainly on 
testing the user interface with a set of tasks 
having a clearly defined goal and less on the 
set of heuristics used. On another hand, a 
wider set of usability heuristics is increasing 
the explanatory power and usefulness of the 
evaluation report. 
As regarding expert evaluation, it is recom-
mended to be carried on with a larger team (5 
to 10 evaluators) with a different expertise. 
For municipal web sites it would be useful to 
include both developers and specialists work-
ing in the target public services. However, is 
recommended to consolidate the usability 
problems with 1-2 usability experts. 
The current situation of web sites usability 
shows that designers need a collection of 
well-organized prescriptions organized in a 
hierarchical structure: ergonomic criteria, 
heuristics and guidelines.  
Apart from typical web usability guidelines 
(home page design, information architecture, 
and navigation) specific content guidelines 
should be also provided in order to support 
users in their tasks. These guidelines should 
require a description of administrative proce-
dures to be followed by the users that are re-
questing a public service.  
In the next future we intend to elaborate on a 
set of specific usability guidelines for muni-
cipality web sites and to integrate them in a 
software tool in order to increase the effi-
ciency of the evaluation process.  
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